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[0 0 2 7] *^C9#tSELx/N'-f X»C*ViT, 
i£AWtf*IS!/->«l»K, 0. 0 0M%. 5? 

*u<h:»o. s-»sa*x<z)*38*T??SFiE-r*. m 

U iS«e*i^-ffi*«« iCJBJfiS-f * C <t**T€r & &©£ 
#tT. *H#^4, 7 6 9, 2 9 2 

^KB!:*c£:ft-5ck-5&fc©> 7-^X^757-4- 
^W7iJ>, 4, 7 -X?;U73y 

^VUX 4-y^;i^>^U7xD>&,!:©;7VU> 
3fc**;4- (>>->7/*^I/» -2-*^»-6- 

(p-y^^7$/Xf'JW -4H-fc!7>&£*© 
9^tA-^y7J^V>-AH-M^> ; ->7-> 

IS, **v^— A+y*+v7-m x^g;u 

3g, 7PX^U;U«. XM^>*h->7x>jS^:£fir>^U 
7^>^;^V^>X7>h7-fe>^; [9- 

(o -7j;i^+->:7i-;i/) -6- (yiw^y) 

-3H-*'7>7>-3-^'Jf>] ^X^;i/7>^- 
»7A. X;W*D-^5>B^t*(Z)D-^S>^S:^tr 

[0 0 2 8] *^BJco#«SE Lt/H X\zmztftWsM 



F>2fe**©09te, *WJH>. 2-*3Ml^T 
^'JHX 2, 9-^f;WJK>, 2-7DD 
+7-^'JH>, 2-7Mn+ti"Jh , X 1, 2-^ 
>VWJKX N, N* -^W^WJ H>, 
N, N' -y>(f;i'-2-^fW7-7 l JH> > N, 
N* -z?*?-)V-2, 9->?7^;P+7"i7'J H>« N, 
N' -y^-2-7nn^iJKx N, N* - 
S?*^- 2-7;M*n*:f-iMj KX N, N* 
^-1, 2-^>y+t7UKX N, N' ->>Xf- 

;v*t7'Jh*>. n, n' -?7*nmt^J K>, 

N, N' -i?-1 , V7'Dtf;|/*WUK>. N, N' - 
y-n-ymt^JHX N, N" -s>- t -y^ 
Mt7UK>, N. N' -^^tt^UHX 
N, N' -y7i^Mt7'J K>&£*£-^tf. 

[0029] *^^»*jg<DjgiiT?«> lEJL&A&tf ® 
si »/- > 4 R&m?&XRxmmv- > 5 *£trtr«w 

zft&itm&m*mi£T^<D&®teytfitiii\zm'£?vtzm 
ffi®&&im$T~%%&?\z®i p.m&m\zfflm2t\2>z. 

#J5 0~#J2, 0 0 OA, ff*Ktt»4 0 0~*<J1, 
0 0 0A©$gBT&£. IfSAft^il 1 /- 
>©JP#-tei&5 0~*fj2, 0OOA, ffil<tt|!)4 0 
0-^1, 0 0 0 ACD^fflTabO'S^. 

[0030] ns6n «x«is{t*ra»^a*-g-tr* 
m\zftt*&ttmmKtt<DiimtiM&tm o . i 

9 9. 9fi»%©|&fflT*&&. &ttmM®l&m<DM£L 
Ttt. 7;P7J»Jtt#®. ^2AMX«7;i/7JUtt±«^ 

U^A, V^y^AJtfA^x^A 

[o o 3 1] mMGvmwt. i o -hb s , o 

0 OAdfcfc-S. *S*9rfflF£4. 8 8 5, 2 1 l^CDM 
*. 91<DlWZ1g&Mm\tXm#9f&5. 4 2 9, 8 8 

4^ic^^e,nxi5»3. co#ffici3^T, mmt7)v 

£= x-7 AS^-f >-y-7A^: £©fl&©i«{fcWI|jBc&Jg<t:© 
•J 5^ A£&^ <=> $ ft&. 

[0 0 3 2] *^^©W«SEL^A*-fX©S®3S.tX|t 

«x«7 p 7Xf7 ^KT&^3tSiitt»K© ±iz&m? 

-&^i*iT^-5>„ ELf/KXIl ^5X«t^SI$n 
fcKYblBX»d«fls-f >v"^A^e>^$ti^7tS^tt 
l^ffi3S:^tfC:<h/iiT#S. Sfc, ^X«*52 0 0A£A 

T. iOfiMsanctti&i o o~i«j2 o oa©. 
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l£, ^ffi3^fSS6CDfiTg^«*H#ffm4, 8 8 
5,2 1 l^CiSntt^. 
CO 0 3 3] 

mmmi 

1. JP3-5 0 0A©®{t^ >>^A|§ (I TO) T'&m 
t^5X (i^lmrn) £igfflife#jTifc#U fiJH 

^Tk-r-rr^ t-^T6 orTi^ra&jtts-tr 

2. TomizmQMmmzmwvrz. msx i 

0-6To r r*«§<DJE;>jTT, JEH®mt&y>X$>% 

N, N' -V s - 1 -j-7J-)V-N, N' 

1, 1' -\f.yjL-)V-A, 4' -iJ75X Rtf;^ 

I TO^^X©±ti»$6 0 nmCQ/f £i£;tL 
7c„ -T>7^3> (Inficon^-rJH C/53>hD- 

0 . 6 n m/#&tf 0 . 0 3 n m/mz^n^tlUW L 
tz. 

3. nT&mit&yijT'fczhVTs (8-fch*D*->*/ 

D*-h) T;P5^^Ai. ^t?feftT£>SN, N' - 
Lfc2OCD^>^;U#-h^e.0. 6nm/##.tf0. 

o 9 nm/®<Dimmm.-T?mmz*:ti?nM5£-zikz>z. 

ifCkoT. 6 0 nmO«^ttARtK#SaiB*iE?LffiA 

2r><D?>#)v#-hfrt>m , s?f\zm&^2>z.t\z&-i 

X, 1 0 0 nmC^n-^^AiiO^^ 1 nm/& 

(o^i^mmmmmxm^xRzfWimm 3 <d±.\zmm 

grr-5@WT\ 2 0 0 nm0D&C9jf£Mg : Agl^jg© 

[0 0 3 4] ±!2<DJ;ptcSjgLfc7 ; A*-1'X<&. &Xtf 

^lr*5^T*Sit-«jE«fttR^©m^*ll^-r^ C <!: 
KioT. TW^Ottt^HMffiLfc. *-X'J- (Ke 
ithley) ^5*^ 2 3 8 S5««St®$l5£gB (High Current 
Source Measure Unit) S:fflV>TttM-'©JE#tt*ftS 

PP# ic . •> U a >^-r Or— V iz <fc o T5W X d>*> © 



[0 0 3 5] *jf^»ri3HT. JEOA'-f 7X«JE^ I TO 

dWx/t-rxd^lB^Lfc^T.^^ SMI. N, N' 
-v^^-2, 9-^f)P^UK>OXl/^h 

[0 0 3 6] £CD5WX©»jf£2:£te£> 2 5mA/ 

cm2 (D^nm.m&TTv-x h vtz. mmoyt&mt 

1. 0 0 0 c d/m2 T*rj, £fttt£*WfcJHjfefc:fe 

tr#oxi$o < d £$c'>u 1,50 ommvmmmfc 

'&\zyt&&<D 5 0 %^Sr|ESiL-fc. 
[0 0 3 7] ttWFWl 
N, N' 1 -i-y^-)]y-N, N' -y7i-Jl/- 

1. 1' -t'7ir:Jl/-4, 4' ->'T5><DiE31»S 

ELf/H X£§Hi£0!j I £f*ID#8n?«j6Lfc. 

[0 0 3 8] iecdaw rxms.* I TO^icBiiraLfc 

CIOtV'K Xtefcf-^58^5 5 0 nmT&& 
UftJ8ateX^h;H4. N, N* -^^;i/-2, 9- 

tmi-Mmmiz \*-7zntz*i->7 u K^Jtife^e) 

2 5 mA/ c m2 O^ifiSgSTTfX h Ufc. 
mm<Dft&m\H, 0 0 0c d/m2 
tt. 2 0 0«HBIifiKaftfPS-efc«»TlD»!©3t!fiflE©5 

[0 0 3 9] tt«FW2 
fctJtrN, N' ->>*^;U-2, 9-v^^+±^U 

[0 0 4 0] iE<D/U rxME.* I TOnfoiZfiVjQVtz 
^©x/N'-rxiitf-^^^S 2 5 nmT$>-5 

^r-;m, hu^ (8-t KD+^yj^-h) 

Wtmfr*>mWiii2ftf3:fr-?tzZ.£$:7xlrT^Z>. Z.V> 
x/NW X©Hjf^^tt^. 12. 5mA/cm2 ®£t 
SSt^STFT'T-X h Lfc. «JJ0i©Jtt3MC« 185cd/m 
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2 T&ofc. imsoi. 6 o ommvmmijfcmzmm 

(Dm&M<DS 0Xfc«4>Ufc. JlO^JtWi. *±^u 
h* >ft»Si»3&»iE?L«»SIMI*©5B3t F-TMt VTftm. 

co o 4 i] itmm3 

[0 0 4 2] iE©A^TX«JE<£ I TOtilt^lIll/fe 
hZ.?>. ^OfW Xtetf— i7|^^5 5 0 nmT$5 

^I4«r» 2 5mA/cm2 C^iMf STTfX h L 
fc. I0»0jfc3ftftttl. 0 0 0 c d/m2 T&D, 

3taMEt4WHW©8ilKffoT«)o < 0 1 3 0 

9$mmmft2-&izf£»-eytmi<D 5 0 %m^mmv 

[0 04 3] satani 

N, N' -i>^)V-2, 9-^fMti"JK>0 

[0 0 4 4] 7X«JE* I TO*M»rTOPUfc 

uOT/HXIit:-^%«55 4 0 nm?$5 

jus^-fe>hx^^ b)i>iim-T*$>r), zrat, 

■Y.X©lMts5»£tt*. 2 5mA/cm2 ©^mSiE^T 
TrX h Lfc. «0$©7fc$$Ste8 0 0 c d/m2 T&o 

1,200 ftMQ&ftiMe&izfttt&o 5 o %m'p&m 
[0045] mmm 

)VfV><D^.t>y)\Z\, 2. 3, 4-Th77i-W 
^l^fcfli^fcCLtSrlifcl/vr. Wtl E L ^A'-f X £31 

[0 0 4 6] IC/HTXSE* I TOtt&KEpaDLfc 



2 5mA/cm2 COSH^STT^X h Lfe. «J 
»©3t3fi«tt8 5 0 c d/m2 TifcO, £*U;iKHfB<]£ 

mzmrnvrnmizft^T®^ < o £«4>u 9 5 ontw 
[0047] mmm\y 

;i/5=SA©ffcfoDfcl, 2, 3, 4-fh77xr;i, 
±7^1^>BL^t*X (8-^y>J>ft-7h) 

w i <D^m\z^xm^ft. 

[0 0 4 8] IE©/\*-f 7X«JE£ I TO«^C91ftlL,& 
tZ.%, dCD^A-fXtitr— ^^3t^5 5 0 nmT?*?. 

bfcfgftT.^ bMZ. N, N' -^^-2, 9- 

V>£. clO-r/NWXOftf^^teSr^ 2 5mA/cm 2 
©^fMTTfXNLfe. S)»i07t3iS«9 5 0 c 

t^< o £M'>u 8 5 omm<Dmffi®ftmz%&8. 
©5 o %M'pzmmvtz. 
[0049] mmmv 

N, N' -*J- 1 —)-y=f-)V-n, N' -y7i-il/- 
1. 1* -k'7i^-4, 4' -^TS>CD^>3(C 
N, N' -fcfX- [4' - (N-7i-f-N-m- h 
V)U7S./) -4-t7izU;H 7-U>*iEa»SI 

[0 0 5 0] lEODA'f 7X«JE£ I TO^SKTOnL-fc 
^CDxA'-YXHtf-^^Tt^S 4 0 nmT$5 

jft63tt**mi/fc. z.<dt/u xfrzmmvtzmytx^ 

PhMZN, N' -v^gSMf^'J H>CDXl/^ hn 

)isn*-k>hxn7h)\stm-x&K). z.tnt, m?m 

Sr. 2 5mA/cm2 ©^IMSTTrX h Lfc. W 

noymmzi, i50c d/ m 2 t^d. ^n«n« 

«&ffli&t*WSBfa©3t3l«*±lHloTV»*. 7t3iS 

m&mftmzffim<D 5 0 %«'>^i2gbfc. 

[^^»^?g] 

2 3c&mL 

3 ®g 

4 IE?LttAZS.^iE?L^2l^ 
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5 n?&\Rzfn?®mm 6 mm, 

[01] 




(72) i 



(72)fgBf|=s 



±>-y> 7- 

?mrw*-pys()u 7 7->u- ^ 

Hr>h 159 

>/7> 5**—. 4 y 9 

%j-?m x;P5x;p 2-fcf>yh8 ;*-> 

K5-f:/ 3349 



m)wm t — 

K 3407 
(72)f891# ^> XX. :*> 

h 2947 



